Context. The B-W method is used to determine the distance of Cepheids and consists in combining the angular size variations of the star, as derived from infrared surface-brightness relations or interferometry, with its linear size variation, as deduced from visible spectroscopy using the projection factor. The underlying assumption is that the photospheres probed in the infrared and in the visible are located at the same layer in the star whatever the pulsation phase. While many Cepheids have been intensively observed by infrared beam combiners, only a few have been observed in the visible. Aims. This paper is part of a project to observe Cepheids in the visible with interferometry as a counterpart to infrared observations already in hand. Methods. Observations of δ Cep itself were secured with the VEGA/CHARA instrument over the full pulsation cycle of the star. Results. These visible interferometric data are consistent in first approximation with a quasi-hydrostatic model of pulsation surrounded by a static circumstellar environment (CSE) with a size of θCSE = 8.9 ± 3.0 mas and a relative flux contribution of fCSE = 0.07 ± 0.01. A model of visible nebula (a background source filling the field of view of the interferometer) with the same relative flux contribution is also consistent with our data at small spatial frequencies. However, in both cases, we find discrepancies in the squared visibilities at high spatial frequencies (maximum 2σ) with two different regimes over the pulsation cycle of the star, φ = 0.0 − 0.8 and φ = 0.8 − 1.0. We provide several hypotheses to explain these discrepancies, but more observations and theoretical investigations are necessary before a firm conclusion can be drawn. Conclusions. For the first time we have been able to detect in the visible domain a resolved structure around δ Cep. We have also shown that a simple model cannot explain the observations, and more work will be necessary in the future, both on observations and modelling.
Introduction
The Baade-Wesselink (BW) method for the distance determination of Cepheids is, in its first version, purely spectrophotometric (Lindemann 1918; Baade 1926; Wesselink 1946) . Results by Fouqué et al. (2007) and Storm et al. (2011a,b) illustrate the central and current role of this method in the distance scale calibration, even if recent calibrations of the Hubble constant rely exclusively on the trigonometric parallaxes of a few Galactic Cepheids (Riess et al. 2011; Benedict et al. 2007 ). The first interferometric version of the BW method was attempted in the visible by Mourard et al. (1997) , and soon afterward in the infrared by Kervella et al. (1999 Kervella et al. ( , 2001 and Lane et al. (2000) . Since then, the infrared interferometric BW method has been applied to a significant number of Cepheids, twelve in total (see Table 1 ), while among these stars only four have been observed by visible interferometers, and the pulsation could actually be resolved for only one of them, ℓ Car (Davis et al. 2009 ).
The principle of the interferometric version of the BW method is simple. Interferometric measurements lead to angular diameter estimations over the whole pulsation period, while the stellar radius variations can be deduced from the integration of the pulsation velocity. The latter is linked to the observational velocity deduced from spectral line profiles by the projection factor p (Nardetto et al. 2004; Mérand et al. 2005; Nardetto et al. 2007 Nardetto et al. , 2009 ).
There are several underlying assumptions to the BW method. First, the limb-darkening of the star is assumed to be constant during the pulsation cycle. This has no impact on the interferometric analysis, at least in the infrared (Kervella et al. 2004) , while in the visible Davis et al. (2009) reported the need to take into account a limb-darkening variation from Sydney University Stellar Interferometer (SUSI) observations. On the theoretical side, Nardetto et al. (2006a) found via hydrodynamical simulation that considering a constant limb darkening in the visible leads to a systematic shift of about 0.02 in phase on the angular diameter curve, which basically means that there is no impact on the derived distance (because the amplitude of the angular diameter curve is unchanged). Second, the projection-factor, mostly dominated by the limbdarkening calculated in the visible domain, is also assumed to be constant, which seems reasonable, at least in theory (Nardetto et al. 2004) . Third, when applying the BW method, visible spectroscopy (e.g. Nardetto et al. 2006b ) is often combined with infrared interferometric data, or evenin the recent photometric version of the BW method -with various photometric bands (Breitfelder et al. 2015) . In the distance determination, we implicitly assume that the angular and linear diameters correspond to the same physical layer in the star. In this context, testing these hypotheses using visible interferometric observations seems to be of prime importance. This can be done first by simply verifying the internal consistency of the BW distances derived from visible and infrared interferometry, and then comparing them with available precise parallaxes (Benedict et al. 2007; Majaess et al. 2012 ).
This paper is the first in a series which investigates Cepheids with the Visible spEctroGraph and polArimeter (VEGA) beam combiner (Mourard et al. 2009 ) operating at the focus of the Center for High Angular Resolution Astronomy (CHARA) array (ten Brummelaar et al. 2005) located at the Mount Wilson Observatory (California, USA). The study focuses on the prototype δ Cep star. The VEGA data are first reduced (Sect. 2) and then analysed in terms of uniform disk angular diameters (Sect. 3). In Sect. 4, we show that δ Cep is clearly surrounded by a resolved structure, while some evidence in our interferometric data point toward an additional physical effect. We explore two hypotheses: a circumstellar reverberation and a strong limbdarkening variation. We draw our conclusions in Sect. 5.
VEGA/CHARA observations of δ Cep
The CHARA array consists of six telescopes of 1 meter in diameter, spread in a Y-shaped configuration, which offers 15 different baselines from 34 meters to 331 meters. These baselines can achieve a spatial resolution up to 0.3 mas in the visible. The interferometric observations were secured with the VEGA/CHARA instrument. The journal of observations is presented in Tables A.1 to A.4. Given the large angular size of δ Cep, we used only two short baselines, i.e. S1S2 and E1E2, with projected baselines ranging from about 27 to 31 m for S1S2 and from 52 to 66 m for E1E2. The data were processed using the standard VEGA pipeline (Mourard et al. 2009 (Mourard et al. , 2011 Ligi et al. 2013 ) considering different spectral bands from 3 nm (in high spectral resolution mode) to 20 nm (in medium spectral resolution mode), and with reference wavelengths ranging from 500 nm to 745 nm (the minimum and maximum wavelengths of these bands are given in Tabs. A.1 to A.4).
In order to calibrate the squared visibilities, we considered the references stars HD 214734 (C1) and HD 213558 (C2). The first was used to calibrate the data of β Cep presented in Nardetto et al. (2011) . Several nights of VEGA observations in 2008 and 2009 were also devoted to controlling the quality of these two calibrators by comparing their transfer functions (defined as the ratio of the actual to expected squared visibility) with those of six other calibrators listed in Tab. 2 (hereafter C3 to C8). The consistency among the eight calibrators is shown in Fig. A.1 , while the general quality of VEGA/CHARA data is illustrated in Fig. A.2 .
Cycle-to-cycle variations have never been detected for δ Cep, although they have been for a few other Cepheids (Anderson 2014; Anderson et al. 2016) . The data are thus recomposed into a unique cycle and the data corresponding to nights that are close in pulsation phase are merged (see phases 0.180, 0.526, 0.627 in Tabs. A.1 to A.4). Delta Cephei was finally observed on 20 separate nights corresponding to 17 different pulsation phases. As the observations over a given night can be spread over several hours, we first derive the phase for each observation during the night and then calculate the average and the corresponding standard deviation. The standard deviations of the pulsation phases are rather low and range from 0.001 to 0.017, except for φ = 0.999 where we get an error of 0.025 because the star was observed at the very beginning and at the very end of the night. The pulsation phases can be found in Tab. 3 together with their respective errors, the number of visibility measurements (N ), and the baseline used. For each calibrated visibility, the statistical and systematic calibration errors are given separately. The systematic calibration errors, owing to the uncertainty on the estimation of the diameter of the reference star, were found to be negligible compared to the statistical values. Therefore, we only considered the statistical uncertainties in the model fitting. In a few cases, the statistical uncertainty was clearly underestimated. Thus, we fixed the uncertainty on the calibrated squared visibility to 0.05 (Mourard et al. 2012) 
Uniform disk (UD) angular diameters
In Figs. A.3 and A.4 , the calibrated visibilities corresponding to E1E2 measurements are plotted as a function of the spatial frequency together with the corresponding (u,v) coverage and for each pulsation phase. We fit these calibrated visibilities by a uniform disk using a JMMC 1 tool, LITpro (Tallon-Bosc et al. 2008) . The results are given in Tab. 3 and plotted in Fig. 1 with blue crosses. The data corresponding to S1S2 measurements are shown in Fig. 2a . Owing to their low spatial frequencies, these S1S2 measurements are almost not sensitive to the pulsation of the star. This can be seen in Fig. 2b . Moreover, we have only a few S1S2 measurements per pulsation phase (four at most). Consequently, as a point of comparison with the E1E2 data, we merge the S1S2 data and fit them with a uniform disk angular diameter. The result is given in Tab. 3 and plotted in Fig. 1 by a horizontal dashed zone. For the data of 2014 October 24, which include both E1E2 and S1S2 baselines, we made two fits, one including all the S1S2 data and another with the E1E2 data. We overplot the very precise K-band uniform disk angular diameter curve obtained by Mérand et al. (2005) (magenta dots). To analyse our VEGA/CHARA angular diameter measurements, we Table 1 . Cepheids for which an interferometric BW method has been applied. For some studies corresponding to the first attempts (indicated by asterisks) the pulsation could not be clearly resolved angularly leading to a mean value of the angular diameter of the Cepheid. In the visible domain, the BW method was applied successfully to only one Cepheid, ℓ Car, while in the infrared, among the eleven Cepheids the pulsation could be resolved for all stars, even X Sgr, which is known to be atypical likely owing to shockwaves travelling within the atmosphere (Mathias et al. 2006) . Table 2 . List and properties of calibration stars selected with the SearchCal software provided by the Jean-Marie Mariotti Center (JMMC) (Bonneau et al. 2006 (Bonneau et al. , 2011 . T eff is the effective temperature, g the gravitation acceleration, R the magnitude of the calibrator in the Johnson R filter, θUD the uniform disk angular diameter for the R filter of the Johnson photometric system. These parameters were adopted from Lafrasse et al. (2010) for all calibrators, except HD 195725 (C3) for which we used the SearchCal tool itself. C1 and C2 were used in this study to calibrate the δ Cep VEGA/CHARA data (see Fig. A. 2), while C3 to C8 were used to test the robustness of the C1 and C2 calibrators (see Fig. A.1 (2015)).
The SPIPS code combines all the available observables of δ Cep: radial velocimetry (Bersier et al. 1994; Storm et al. 2004) , interferometry (FLUOR/CHARA data), and photometry in the V (Berdnikov & Turner 2002; Engle et al. 2014; Kiss 1998; Moffett & Barnes 1984) , J, H, and K bands (Barnes et al. 1997) in order to estimate the projection factor, the variation of the effective temperature, and the H and K band excesses. The data used for the fit for δ Cep have been published in digital form 2 . In the list of these outputs, we are particularly interested in the uniform disk angular diameter curves, calculated at 2200 nm and 800 nm, and derived directly from the framework of Merand et al. (2015) . The data are given in Tab. 4 and are shown in Fig. 1 2 http://vizier.cfa.harvard.edu/viz-bin/VizieR?-source=J/A+A/584/A80 by red crosses and light blue squares, respectively. In the infrared, the K-band UD angular diameter curve of SPIPS is consistent with the FLUOR/CHARA measurements. In the visible domain, the reduced χ 2 between the VEGA (E1E2) and SPIPS UD angular diameters is 9, while it increases slightly to 11 when we replace the SPIPS angular diameter variation by a constant corresponding to the average of the VEGA UD angular diameters, i.e. 1.376 ± 0.030 mas. We thus detect a pulsation in the visible band, but make three remarks:
1. The VEGA S1S2 measurements provide a mean θ UD (with a reduced χ 2 of 0.9), which is significantly larger than the E1E2 angular diameter curve by about 10σ. This suggests the presence of a large angular structure around the pulsating Cepheid. 2. The SPIPS predictions are consistent with the VEGA θ UD angular diameters from 0.0 to 0.8 in phase (with Uniform disk diameters θUD derived from the VEGA/CHARA E1E2 data are plotted as a function of the pulsation phase (blue crosses). The S1S2 data (corresponding to four different pulsation phases, see Tab. 3) were merged and the corresponding mean θUD is represented by a black horizontal line together with the 1σ uncertainty (blue dashed zone). The uniform disk angular diameter curve from FLUOR/CHARA in the K band (Mérand et al. 2005 ) is also shown for comparison. The red crosses and the light blue squares show the K band and R band UD angular diameter curves, respectively, as predicted from the SPIPS code (Merand et al. 2015) . a reduced χ 2 of 4). This basically means that δ Cep is pulsating in a quasi-hydrostatic way over this range of pulsation phase, even if the two measurements (at φ = 0.741 and φ = 0.783) are slightly below the SPIPS curve (around 2σ). 3. Five measurements between 0.8 and 1.0 are clearly from 2 to 6σ above the SPIPS curve (with a reduced χ 2 of 8).
Detection of a circumstellar environment or a nebulae in the visible
In Fig. 2b , the S1S2 data are fitted with a model (open symbols) composed of the UD derived from the SPIPS UD angular diameter curve at the corresponding phases of VEGA observations and a second static disk describing the CSE. The orientation of the S1S2 measurements in the (u,v) coverage are between 148 and 171 degrees, preventing us from investigating a non-centrosymmetric CSE. The best-fit parameters are θ CSE = 8.9 ± 3.0 mas (the size of the CSE) and fcse f⋆ = 0.07 ± 0.01 (the relative flux contribution of the CSE, where f cse and f ⋆ are the fluxes of the CSE and the star in the R band, respectively) with a reduced χ 2 of 0.6. The two parameters, however, are significantly correlated (0.8) owing to the low number of S1S2 observations. Interestingly, we can also fit the S1S2 data (with the same reduced χ 2 of 0.6) using a model composed of a pulsating Table 3 . The pulsation phases, the number of visibility measurements (N), and the resulting uniform disk angular diameters are listed together with the reduced χ 2 . The baseline used is also indicated. The pulsation phases are calculated using the ephemeris from Kukarkin et al. (1971) : T0 = 2427628.86 days and P = 5.3663 days. There is no error on the phase at 0.300 since the two measurements are from the same date but at different reference wavelengths. The S1S2 data were merged in order to derive a mean uniform disk angular diameter. disk, as in the previous case, together with a background contribution of 0.07 ± 0.01 in flux filling the field of view of the interferometer. This model physically corresponds to the visible counterpart of the infrared nebulae discovered by Marengo et al. (2010) and the HI nebula found with the Very Large Array (VLA) (Matthews et al. 2012) . Unfortunately, our S1S2 data are too scarce to distinguish between these two hypotheses.
We have fitted the S1S2 data with a two-component model without considering the E1E2 data. Hence, we now have to verify whether this two-component model is consistent with our E1E2 data, in particular at minimum radius. In Sect. 3, we find that the E1E2 measurements are not consistent with a quasi-hydrostatic pulsating disk at the minimum radius of the star (between phase 0.8 and 1.0).
In order to address this issue, we plot in panel a) of Fig. 3 all the VEGA visibilities measured as a function of
, where θ UD is fixed and interpolated from the SPIPS UD angular diameter curve at the corresponding pulsation phase of VEGA observations. The data are rescaled in such a way that they can be compared, despite different θ UD (or pulsation phases) and different wavelengths of observation. This is possible since the reference is the SPIPS θ UD semi-theoretical curve represented by the solid blue line expressed by
x |, where J 1 is the Bessel function of the first order. This concept of pseudobaseline was first introduced by Mérand et al. (2006) . Using this approach, we confirm the three statements found in Sect. 3:
1. The S1S2 measurements, whatever the pulsation phase, are significantly lower than in the rescaled uniform disk Table 4 . Angular diameters as derived from the application of the SPIPS algorithm to δ Cep, using photometry, interferometry, and the cross-correlated radial velocity curves as inputs (see Merand et al. (2015) model (see the S1S2 measurements, i.e. data with x from approximately 0.5 to 1.4, Fig. 3b ). This deviation is removed as soon as we consider a resolved structure around δ Cep (see below). 2. The data with a pulsating phase from φ = 0.0 to φ = 0.8 are consistent with the uniform disk model for E1E2 measurements (blue crosses with x from 1.5 to 2.8 in Fig. 3b ). 3. The data with a pulsating phase from φ = 0.8 to φ = 1.0 are not consistent with the uniform disk model for E1E2 measurements (green circles around x = 1.7 in Fig. 3b ).
In Fig. 3a , we overplot a red dotted line to the squared visibility curve corresponding to a uniform disk surrounded by the CSE using the formula
where f cse = 0.065 and f ⋆ = 0.935 (corresponding to fcse f⋆ = 0.07 ± 0.01 and f cse + f ⋆ = 1), s r is the mean size ratio between the CSE and the pulsating disk. Considering the mean UD angular diameter of the SPIPS curve (θ mean = 1.39 mas), we find s r = 6.32. The result is unchanged (i.e. within the width of the line) if we use the 6.75 and 6.07 values corresponding to the minimum and maximum UD angular diameters. We find that the S1S2 measurements are properly fitted by this two-component model, as expected (Fig. 3c) . However, around x = 1.7 the E1E2 measurements corresponding to φ = 0.0 − 0.8 and φ = 0.8 − 1.0 are respectively above and below the curve (by about 2σ). All the E1E2 measurements are partly above the curve (about 1σ) at larger frequencies (x > 2.3).
If we consider the model composed of a uniform disk surrounded by a background, we obtain
and the corresponding curve is plotted by a magenta dotted line in Fig. 3a . We arrive at the same conclusions as the model of the pulsating uniform disk surrounded by a CSE.
In particular, we find the presence of two regimes in phase, even considering a CSE or a background. We explore two hypotheses. First, we cannot fit all the VEGA measurements at the same time if we consider a CSE two times fainter or brighter (see black dotted and dot-dashed lines in Fig. 3a) . Qualitatively, however, it seems that considering a CSE two times fainter between phase 0.0 and 0.8 is a good compromise to fit the S1S2 and E1E2 measurements together, even if not totally satisfactory (see Fig. 3d ). To consider a CSE two times brighter between phase 0.8 and 1.0 (when the size of the star is at a minimum, and is hot and bright) helps to fit the data except at large spatial frequencies (see Fig. 3e ). If this hypothesis is correct, then the δ Cep would light up its environment (CSE or background) differently at maximum and minimum radius.
The second possibility is to consider that the CSE (or the background) has a constant brightness and that the discrepancy found for E1E2 measurements comes mainly from an additional structure angularly smaller (φ = 0.0 − 0.8) or larger (φ = 0.8 − 1.0) in size than the SPIPS θ UD stellar pulsating disk, for instance a strong limb-darkening variation. The limb-darkening coefficient, defined as k = θUD θLD , is used to convert the θ UD diameters into limb-darkened θ LD angular diameters. The k coefficient variation in the visible band (at 600 nm) and over the cycle of pulsation of the star is found to be from the hydrodynamical model of 0.015 (Nardetto et al. 2006a) , which corresponds to about 1%. Similarly, Marengo et al. (2002 Marengo et al. ( , 2003 have found a variation for the k-parameter of about 0.01 and 0.02 for ζ Gem and at 570nm using quasi-hydrostatic and hydrodynamical models, respectively. Also for comparison, Davis et al. (2009) used a phase-dependent k-parameter to analyse their SUSI data of ℓ Car, and found a variation of 0.012. This means typically a 1% difference in θ UD , and thus a 1% difference in x, which corresponds to 0.02 in absolute value around x = 1.7 in Fig. 3 . Consequently, the limb-darkening variation of δ Cep is one order of magnitude lower than the discrepancies found for the E1E2 measurements. In the case of δ Cep, the theoretical average value of k is of 0.954 (Nardetto et al. 2006a) . So far, the only published direct measurement of the limb-darkening coefficient of a Cepheid (in the visible) has been performed by Pilecki et al. (2013) for a Cepheid (P =3.80 d) in an eclipsing binary system in the LMC. They find the limb-darkening effect to be much stronger than expected for a star of that temperature, giving a possible range for k from 0.91 to 0.93, assuming however no temperature dependence. Recently, Gieren et al. (2015) studied another Cepheid in the LMC (P =2.99 d) and found a similar rather strong limb-darkening effect. If we consider the lower k value found by Pilecki et al. (2013) , all the E1E2 measurements in Fig. 3 should translate towards lower values of x -4% or about 0.06. The measurements in blue crosses in the figure would be better fitted, while green open circles would not (in particular near x ≃ 1.7). The limb-darkening effect is probably not the key issue to explain the discrepancy found for the E1E2 measurements.
Discussion
We observed δ Cep intensively on twenty nights. The initial purpose of these observations was to apply the BW method, but instead we detected for the very first time a static resolved structure around δ Cep contributing to about 7% of the total flux in the visible. This is not totally surprising as envelopes around Cepheids have already been discovered by long-baseline interferometry in the K band with VLTI and CHARA (Kervella et al. 2006; Mérand et al. 2006) . In addition, four Cepheids have also been observed in the N band with VISIR and MIDI (Kervella et al. 2009; Gallenne et al. 2013 ) and one with NACO (Gallenne et al. 2011 (Gallenne et al. , 2012 . Some evidence has also been found using high-resolution spectroscopy (Nardetto et al. 2008) . From these observations, the typical size of the envelope of Cepheids seems to be around 3 stellar radii and the flux contribution from 2% to 10% of the continuum in the K band for medium-and long-period Cepheids, respectively, while it is around 10% or more in the N band. However, Mérand et al. (2005) do not mention any contribution from a CSE in the case of δ Cep in their infrared FLUOR data, while Mérand et al. (2006) found an improved agreement with a larger set of data when considering a model with a CSE. They used a ring model 3.54 mas in size, 0.5 mas in width, and with a relative brightness of 1.5%, which is confirmed in Merand et al. (2015) . The processes at work in infrared and in the visible regarding the CSE are different. We expect thermal emission in the infrared and scattering in the visible. It is also worth mentioning that the mid-infrared flux in excess is not necessarily the evidence for mass loss (see e.g. Schmidt 2015) and that the resolved structure we observe around δ Cep, instead of a CSE, could be simply a visible nebulae (also contributing to 7% of the total flux), as reported in the infrared by Marengo et al. (2010) and in the radio domain by Matthews et al. (2012) .
Our second result is the presence of an additional second-order discrepancy between the observations and the models (pulsating disk + CSE or pulsating disk + back- λ [nm] in order to allow a comparison between data of different phases (i.e. different θUD) and effective wavelengths. Five models are overplotted: (1) the UD pulsating disk without CSE from the SPIPS algorithm (blue solid line), (2) the SPIPS UD pulsating disk + the CSE from Eq. 1 (red dotted line), (3) the SPIPS UD pulsating disk + the CSE from Eq. 1 but two times brighter (dashed line), (4) the SPIPS UD pulsating disk + the CSE or Eq. 1 but two times fainter (dash-dotted line), (5) the SPIPS UD pulsating disk + a background contribution filling the field of view of the interferometer (magenta dotted line). The residual between the observations and models 1 to 4 are shown in panels, b), c), d), and e), respectively. In panels d) and e) we show only the data corresponding to phases intervals φ = 0.0 − 0.8 and φ = 0.8 − 1.0, respectively. ground) at high spatial frequencies, which is not clearly understood. One possibility could be that the star is lighting up its environment differently at minimum (φ ≃ 0.8 − 1.0) and maximum (φ ≃ 0.0 − 0.8) radius. This reverberation effect would then be more important in the visible than in the infrared since the contribution in flux of the CSE (or the background) in the visible band is about 7% compared to 1.5% in the infrared. Interestingly, the phase interval from 0.8 to 1.0 is usually disregarded in the infrared surface brightness version of the BW method owing to general poor agreement between spectroscopic and photometric angular diameters (Storm et al. 2011a,b) . The other possibility is to consider a static environment with a constant brightness in time, but with an additional dynamical effect. However, from the hydrodynamical simulations and observations of Cepheids in eclipsing binary systems, it seems that the limb-darkening effect in the visible band does not vary strongly enough to reproduce the second-order discrepancy found in our interferometric observations. Also possible is a strong compression or shockwave occurring near the photosphere at the minimum radius, which is indeed the layer probed by photometry and interferometry. However, such a shock is not seen in the hydrodynamical code (Nardetto et al. 2004) or in the spectroscopic data, conversely to X Sgr, an atypical Cepheid in which a shockwave has indeed been reported (Mathias et al. 2006) . Why this dynamical effect is seen in the visible band and not in the infrared is another pending question in this hypothesis. We also exclude non-radial pulsation, since very accurate space photometry does not support the detection of such modes in Galactic classical Cepheids (e.g. Poretti et al. 2015) , and the previous spectroscopic campaigns would have shown up quite easily. Furthermore, Anderson et al. (2015) found the signature of a companion in recent spectroscopic data of δ Cep. The expected flux contribution is supposed to be lower than 1% in the visible, clearly not detectable by VEGA/CHARA. Finally, reverberation seems to be the more plausible hypothesis. More interferometric data on Cepheids in the visible might shed light on it. In particular, covering the spatial frequencies properly (x from 0.2 to 3) at a unique pulsating phase (maximum and minimum radii) is probably required to go further in the analysis. Observing log with the E1E2 baseline (part 1). The columns give, respectively, the date, the RJD, the hour angle (HA), the minimum and maximum wavelengths over which the squared visibility is calculated, the projected baseline length Bp and its orientation PA, the signal-to-noise ratio on the fringe peak; the last column provides the calibrated squared visibility V 2 together with the statistic error on V 2 , and the systematic error on V 2 (see text for details). . The consistency between the calibrators, which is shown by a linear fit (black line), is independent of the two-telescope baseline considered, S1S2 or W1W2.
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